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(57) Abstract: [PROBLEMS] To provide a gas concentration flux measuring device for measuring a wide region such as a forest 
without being affected by a coexistent material, which device has a high response and an excellent measurement stability. [MEANS 
FOR SOLVING PROBLEMS] The gas concentration flux measuring device includes: a laser light source; a laser output control 
device; a wavelength modulation control device; a first light reception device; a first DC component detector, a first wavelength 
modulator/demodulator, an optical system; a reference cell; a second light reception device; a second DC component detector; a 
second wavelength modulator/demodulaton a third wavelength modulator/demodulator, an analysis device; an adder, temperature 
measuring means; pressure measuring means; and flow rate measuring means for directly measuring the gas flow rate components in 
horizontal two directions and the gas flow rate component in the perpendicular direction in the measurement region and outputting 
the measurement signals to the analysis device. The analysis device performs analysis based on the vortex correlation rule by using 
the signals inputted from the flow rate measuring means and calculates the kinetic momentum flux and concentration of the gas by 
using the analysis result. 
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[0078] m^^miMmmit. mM^mmmmm6i!)>h<o0mm^sioizm^\^ ^x, ^% 

[0079] mi<Dm^m^m'^mm7ait. m^m^mmmmmist^hu^m^m^mm 

mioot:mT^Lx^timm^i^--^(D^tftm&\zitmi^fcm^%:mmy-'f^ 
'^AiB^si8tLxmw^m(='y^'^-^)i4Kmtii-^o 
[0080] m2(Dmytmmmm.mm7hit. m^m^m^iet^mm^mt^swiitA 
^t. ^%iws4(D^^i}^hmytm^mimmi^tciB^^^mu f\-mmm^ML 
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[0081] m3(Dm^m^mmmmmt. mm^mmmmmi5f)^hmm^m^mm 
[0082] i^i-e. mM^mmmmmGii^hm^tifc^Mmmmmm^-siotm^m^m 

[0083] (nytv-ij') i4{i. umi^mi. jE;^iaij^^pi . mi(Dmmmm 
m7a. m2(Du^mmmm7h. ^3(Du^mmmmi8. umi^^miiimmm 
m) 12. m2(DmM^mm.mmmmmEm)7i>^p,^fi^timti^tifzin^s2. s 

3. S17. SI8. S62. S8. S9(j:S<5vnt. MOsmi^m^Xf\-mmm'Po:ff:^^& 

2 

[0084] (HJfeMl) 



wo 2005/031275 



18 



PCT/JP2004/014159 



2 

n2D[^\zmA'r?>x^i^uto ■^yzfvy^^95<D:ff:^mL^mizco ff-93 

2 

2 

m<DmBm9omminco 

m¥fm9Db(Dmxm^-(Dm^iM^ti:^fi^xviz.fj:^x\^^of\-mmB^^^ 

[0086] ^r7-91±immhtzf\-mmDit. if^^^i-STOLAS^t^ 

^3.=5,h2o. tYBmmoo^T&Lx^fcu—f^^m-^^^mmpD-G) 29 

[0087] tf-Syia52D{i±^$C;5SfjP:^^;gg2b{J:i«?MiPtirv ^5o TDLAS3fe#^^:=^5/h (IS 

;R Rr^TDLAs^;:^^sffay^tt) 2oii. mnmB(D[^±^m?>fMmm^ 
iz.mtitc^^^^2H\zx*)±mmi^x\,^?>o ^^m^maimi^-'fm 

ml^i■?)fc«)0^^^23/6S©«9#^tlb^^-CV^5o H'}6^b':?^^3fe^* ( 

PD-G)29a;{)55t^^23i:fplt•^oTiEtt$^^TV^5o f-:/:/yyi/f^950MPC 
«tf-S!|gP2DO|^|fIJtC^A$tl, S^^g (PD-G) 29ai:3fe^^23i;0^lC{S^fiL 
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\tyt^?^23t>^h^ytmm (pd-g) 29atx(Dmm^i^m2m\m'&Ltco 
[0088] M^mm^r7-9m(Dmm^mzmm.htcmm/mmm9D\t. ^^mw 
f (LD) 28(Du—fmmwmir^LDmmmmiit. ^<Du-^^\z^m^ 
mif^tcib<Dmi(Dm^^mmMm±m^o. i-fg)6i. m2(Dm^mmm 

mm^mNo. 2-FG)62, ^^^mmiPB-G. PD-R. PD-Z)29a, 29b, 29c 

i)^ho^yt{$^<Dfpi>^^mmm^^^mu ^(D^^mmmws23. S22. S2i=sr 

[ll;^-rSii:^ft^W^(LPF)65a. 65b. 65c, ^tl^tlO^^m^^^h. 

^KmmLftm^(D?^mmLmt}rmi<Dimmm^mmNo. i-psd-)6 
3t. mi<D^mmmm^m3<Dmt>m^7!)^^. m2<DmM^mmjm^m62iNo 
. 2-FG)62(D0mm^Km^\^^x. mmm^m(Dmmmmm^^KmmLfcit 
^<D?^^^m. mt}-r^m2(Dimmmm^mNo. 2-psD-)64.^tL^*noft 
^^m<oii,t^fcib(DA/D^^i3. A/Bm^m^m^u i<n^(Dco m&t 

2 

(No. l-FG)61tf^2(Omjm±mi^o. 2-FG)62<^^||fB-^^> f^2<Dimm 

m^m^ (No. 2-psD-FB) e4d^^h<Dm-&m^i[:iB^^i}mvxLDmmmmi 
[0089] ^mmmxit. w-«;ft^co mu^&(om^xm3\'r^tzif>(D&M 

2 

m^m^^^^ (FG) 66t. ^(Dm^-^\^—fi&&m^im-^tmmx.^fz}i>(D 

Wi^^yf- (SW) 6 7iSr#^IPLTV 
[0090] f|-SiJlaJ2D}^{i®^Jg^jgtf-51. ^^^^ffi;^|•feyi^53joJ;Wa«-feyf-52;6S 

U?JEE;t»tfS!lfi-§-S3ilrA/D^|^13«riSfttT/-?y3yi4tc-etL^niiJ;tl-r5o 
[0091] m-(D^mWl^—fiLD)28itl^-^mM^^^CO (Dmi\Sl.^^<D--DimM 

2 

■e#5J;5tC/^oTVN5o ^^^\t. 7^^— 22a, ||2C0/^— 7^7— 22b 

*5<J;t;«SW^7-24iSr^Ay-CV>5o ^l(^^^'-7^7-22a{i, 3tM28j5^f>|S^$tb 
fcV-if 3fe<^-gP^]tji$-frr:9-iaL, )fe^^23d»P?tfM^3tSg (PD-G) 29 
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22b{C^Ba-r5o ll2(D/N-7^7-22b«. ^gB^O-§B^KW$-^-C#m-fe/V2 

#mifl3 (PD-Z) 29c}c^iai-5o #»/V25i^(c:(^^iSlfejEtW'-iFig;5coco 

2 

KMfi'^o@S'fb(^yS:fe{c^SSg©CO;«f;^(CO =1%, N =99%)^mA 

2 2 2 

) 65b«, ^3t{t-^cottid^e>^||{f #tLT<^3S«:9-^®!9l^V ^fdf -^S22^/-?y 

3vi4(cm;^-r5o •^n^mu{vj>-z)29c-t)^hum/m^m9Ti(omi 

(LPF) 65c{J:^)fe^-^;{i5ASi:. EiJK^^m^ (LPF) Q5cn.^%m^Wi>^ 

hmm^^h'Lx<D^m^^^mm^tLm^s2i^^<y^viAKmt5ir^o 

[0092] ff-fflffl^3t^M(PD-G)29a(t, $lJ^/^^)flf|5l9D(DE«W^(LPF)65a*3 
<J:tJ^l(D^+BgC^:^ife:§&(No. 1-PSD-G) 63aO^;h^tl,{C^3fefa-^^ai;^1- 
5„ mM^mm'LP¥)Qb?L\Z^%m^i>^K^t. E«lE^W^(LPF)65a(*S3fefi 

5o Ml(^^ffiW1t«(No. 1-PSD-G) 63att, ^KDl^^mmM^^m 
No. l-FG)61;6^b«;g^ii#fil^=-^{cSo*V^-r. tf-SiJffi^^^B29a;{)^^Hi 

. #m-fe/vf*9<^itA;«f;^^@a^(cit«ajLfc{t-§-^m2(D^*Bgcii^St^(No. 2-PS 

D-G)64a(Ctti:^-r5o •^h\m2(Dmmmm.mi^o. 2-PSD-G)64a«. ^ 
20jS;ft^|^S?l^^*:^(No. 2-FG)62d^b(^^:S^»mft-^(-S':5V>T. ^ 
3t^g29a;5^^,m;^$iLfcft-^(D4';6^bw-1^(c;!jDK.fcig;S^|^ff-^0 
iiiSjeife^JJ-^^tliL. #fl^-fe/n^©^A;^;^»S{e:tt^JL^fi#S24S:/"?y3yi4{c 

[0093] ife;Ri»5llK?^^^S§(FG)66{t, a!|^*j-^;!{f;^{C@^OBi^Jt5i;^-<i^h/K^t-5 
■C^'-i^'^»':ft^^^o<l9i:^5l$*^/c^^)^c,'^Jx.^^M«0. 5HzX(*0. OlH 
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[0094] 2^<D^MMmmm^mu 62n. ^—^mm^^^^mir^fM^s ^ti^' 

LT^J^fi 10kHzOf->r>S (f = 10kHz){t-^dS;!ja^^9SriSSLrLD^J^»«tt 
;t{f500HzOf--l'y)S(w=500Hz=0. 5kHz){t-^;55;|jp^^9^^^L-CLD^J 

[0095] Mn^9\-i. ^^mBmMm^m6i)^h(DmBm^s29. 2^(D^Mmm^M 
m^mu 62i)>h(Dm^j:^mumu w(d^mi-^s25. s26. =L^(DiiLmmm^ 

M63a-63d, 64a-64d;5^^(^j^)S^2f+w(D3JS^^5>CT{t-^S27^mML 

mmmokHz (2f) xmrn^^ri. ^x^2(Dimmm^um4a'-64d\zxn^ 
(om^mikHz (2w) xmm^ti. a^hi)m^^tifz4^WL^m^ (2f + 2w) ^s/^ 

[0097] *fc. mi(D^^mm^mm3a-63di,zx<02m(Dm^mokiiz{2i)xmm^ 
tiitm^it. m2(DiiLmmmwimm4si--64d\<z^\^xmm^^xmm^ti^o ^ 
tih-dmM:^tiit3dm^m-^ (2f + w) i!)^^m^^yi'67^moxmw^9\zmh 

[0098] ^9-91 ±(DB.mit. m'^mmmmixmw^xid^. ^(ommm^is) nmm 
m90(Dmm/mmm9D\zmt!^nx\^^?>o fym^moott. m^i^^-r^oi^. 
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[0099] mi^y^^^wi^om^oitmzit. m^wt3\mjf^m^^iFG)66iz.xm^m. 
iiLmf)^b:kn^'^y^vy^u ma^94-eM^a?rff ofc±-c. s^ji^co tf-93 

2 

2 

[0102] W}^(D^^^it. \m~^Lxm. iz^^co m&^'7y^y^f\-mt^'^mx 

2 

h?>^tf)mm^iifco ^mnm.^"^. Q^m.wj:ifx, mii^o^^^/f^ 

ux\t. :^mmm(onmm^mi^mAi)fi. ^<om^^mmimhx.x\^^i)K 
nmmmomm^ mmiBi) xit^(Dm'?-ii^^'^m^tifcm^tfj:'ox\ ^s, 

[0103] mMm2) 
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2 

2 

$Ym-S:h2i)t^^mm^lP-9U 92^0|^gili:^U^L2=81mi:;k:♦B(;IS 
|g|||>^^:LTV^5o ;fe*5. |g|7{^*5V^T. (ciEAOFGttjR?]^^*, PS 

D{m*BiC^«^iSI&. Gf*H-S!llf|5. RttmmU. Zfi'ff*CO tfSU> FB(*5St;5@3e 

2 

[0106] M^mim. miomm^7-9i±immLfc^mu2E\t. ±Bmmmitmw 

3.ci5/h70iSr#X.-CV>eo :L(Dmm2Efi. #mif|5^3fefi-tS22. •^ng|5g3fcfi 
•tS21.^/y^W— J/3>'tf-S!|a=5/h70©5SS^|l3#m«-^S24d5|IS!|^90O^J 

l^/ft?#lfU19E(C[Bl{tTt±l;'3t"5i:|^NflC,TDLAS3t^^^:^5/h20-^(DLD^J 

miB^sumum9o<Dmm/m^m9Ei!)>hmm^fix\ ■j>':/^w-iX3> 

ff-^n.:^5,l>70<D/ji36>lC«2O(0^/:^^V— >3yH-$!lffiV-lf|g^^71, 72/6SltZ 
^ft^^x W:3fc^i{73a. 73b^Sr-?:n^*vjloTtf-ill^^lOO{cm 

*f$tL^ ll2(7)i5'!7-92±<D^^|fiJ3E-C^tl.m^)fe$tl5J:9{J:'^j;oTV ^i>, 
[0107] ^yt. 01CD^#liayiS'r7-91±{C^2i^^ff;tHr:/f-53m« 
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[0108] KkK. m2(D^:^mm^'7-92±{mw:\^fc^ytmE\-i. mi^r7-91±(D^m 

^i-^^ytmm (PD-G) 35t. ^»i'U-i^aymm^=^^yh70i)^mki^fltcU- 
ifSrg3fe-r5^3fc^S(PD-Sl. PD-S2)33. SAtfi^itm^^tlXisy), ^^(D^ 

3tft#s23. S191. si92(G. SI. S2)fi. fm<^fci^mMm90(Dmm/fmn 

[0109] fliS, ^mmmXit. ^U-91, 92±(D^m^2E^XXS^^^mEi!)^ym&^90 

[0110] msitmmi^fYm^M^t*). mm^$\-mLtccoj&m'7yyi^Mmg/m''S)^t 
oT. mmm2(DfYm^^^^'r!^\mmxh^o laf (c-rii«iA2«*^M^e 

2 

Wztrmu ^/^mmc2\m^(Dco m^j;:mmm\tm2mm^'7-92±x(D 

2 

m=^^nmm^x^yyy^:^m^m^'^tcmim2<Dm^^mLfz,mi!)^^^ 
hi)^^i:xoi^:^mmm2<Df^mm^{^immA2m, ^i^m(DW!^(9smm2. C2) 

o 

[0111] «0>g{cJ;^J[2:^co^jiS^772/i^y^(^tfSiji($m(#ffi^2)^^. ^^fi^^ff^fflv^ 

rcitm<Df]rmi^^m^mB2, c2)X}mmsrr^:Ltitx^fj:\f^ii\ «iq<^ 
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[0112] (mmms) 

2 

[01 13] ^mmmsxn. ^mmKx?>iAm(D:if>^mmy^y^:^f\-m^Mm-^tcii>. ^ 

mu ^(ofYmf^^^Monm-ohmiovmmn^&^^^xm^u ^#iis«^t7~9 
1, 92^-e<Di2:i^co mstyy^y^y^^nmLtio :^mmm3xhmmm2tm 

2 

[0114] m9izmmm3(Dmm^i^^^to Rr^TDLAs^;(f;^g^tf-sij^g2F. 3 
F(Dm^\t. m2K^Lfzrcmmmmm0.tmmmxh'o. mmmi. 2hmmi^. 

m<Dmm/m^m9Dtmimmxh^o 
[0115] M^i^mmmmmit. m(Dm^mm^9-9i±KmmhtcmimFit. mm 
mu 2(DTDLAsyt^m^::^yh2o<Dm:$immz.. :ff^mmf\-mm%m(u:>i)28 

is-^s22.-^xiM^^m^s2if)mm^90(Dmm/mmmi9Fizmfxmt}^ti 
xm. i^i^tc, ^ti^ti(D^mMLD(DmmiB-^sia. sih7!)mM^90(Dm'M/ 
m^m9Fi}^hmm^tix\^^o tfc, ^mmmxit. mi(Df^mm^9-9i± 

mmmoO(Dm:htmMthXi^m^'tX\f^Z7!)KM^:iif^(Dm^\SL:^^^W^<o^^ 

^mmvxf^-mmmooo^mmtjt^mm^i^-'^xfYm-t^m'^hh^o 

[0116] ^2^iS'J^!7-92±^craL:^c^M3F{^. 'Jt^=^=-yh20^^hliiM^ti 

X^^-9U92m(D:k^^^m7§LX^tc^tl^n(DU--^(D^^mm(PD--G. 
PD-S)29a. 29d-e«fife$tV. •€r*V^tV<D^3fef|-^S20. S23W:. mf(Dltl^iZ.m 
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1117] mionmmmmmm^t^. mm\^mLfz.co m^yy^y^Mmg/m'-s)^ 

2 

2 

2 

C3)x*)-hmhf)^ti:mt^mttiox\,^?>o :Lfim^?^mmmxtttmMf)>^^mi 
^m^fcitm(Dm^mtmtmmiz.^'f^-^t>^Mm±Lx\ 

2 

ftmmmtt. ^^'y-±x^Mmmy^^xfym\.id^^t}mt-'m.xm. * 

119] mMm4) 

v^■C^;«c^iSlJi^'!7-r^<7)J£ft!^CO yy>y^y^f\-miz.'0\^xmm'r^o >fc*5. 

2 

120] ^mmm4:xn. >^^m\^ii^}j:mo:ffmmyyy:!^:^mi^mmi-^tii^. m 
p^m^fYmmm(D^i^mmxh^^mi^^-^^:^mmyyy^mmmm2G, 
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2 

[0121] mil Kmmm4(Dmm^m^^'ro ^^'^^TDLAs^:tfp.m&tmmm(Dm 

o 

[0122] *^^«)5^^^giBg(t. mi(Dmwmm^r7-9i±KmmLtimimGit. mm 
mu 2<DTDLAsyt^^^=^yh(Dm^mmz, f\-mmu-iP^2-Diz.^mu -eo 

28^^h^m^tifcu--ftt(Dm^m^9or mm^'tx. mM»^mtft\^\^- 

[0123] tfc. :^mmmxit. mi<Dm^mM^r7-9i±\z.^mi^^f±ti±y'9-53mm 

52^mmu 't<Dm\mmmmioo<D}£titu&tLxRm^ 

[0124] m2<Dm^^m^r7-92±iZ.nm\.'ft^tftmG\t. ^^::^^yh20i)^hm 

^^fl. ^U~-91. 92m<D:k%^^mmLX^fc2:^(DU-'f^^^i-^2-D(D^yt 
mmiPD-G. PD-S)29a, 29dXm^^tlXio'0 . ^OS3tft-^S23, S20{t. M 

fg-cfeSo m^. nm90iz.mwLtzum/m^Mi9Git. m7{z^Lrzmmm2 
(Dh<Dtm^mmxh^, 
[0125] mi2\tminmmmM^:t*). mmiz.nmLtcco mstyyy^MmE/m-s)^ 

2 
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2 

2 

[0126] ^mmi^x^iAmcowkmyyy!^:^(DfYmi^^^. %Mmm(ot\'m^^-vw.m 

mr^:iti-ix-^fj:\^^-bK ^?^mx(Dm\i^^\t. ^^9-±x'^^mmi^rf\- 

2 

[0127] (^Jfe^jS) 

V ^xm^mm^'p-m<Djj:mcoyyy^y^t\-w\ir^m^\^-D\' ^x^m-r^o ^i^. 
[0128] :^mmm5Xit. ^mm\ci:^!xm(D:ifyqk&y^y^^f\'m^mmi-^itib. ^ 

:^m&fYwmm(Dmwmm.xh^^mi=^^-^^:^m&yyy^:^$Ymmm2H 

aiji5'i7-9i, 92mx(D}xmcoja^yyy^::^^t\-mi.ti. j&fc. :^mmmxh±m 
mmm2iimm\^. fYm^L2ti^u-mmi^t^u^L2=8imtuto 

[0129] mmzmmmscommWim^B-ro ^^'^mTDLAs^:^mmfYmmw:(Dm 
^it. M^m^i^mtitmhxMytm^mm^m^^-^^m^tzib. ^4{c^Lfe 
ixmmmmm^tmmmxh^AK mmmu 2tmmi^. n-a'Ms^n-sy^^ 
B<D\^±(DfMz^ r.mmM^mmmt-^T^A$Ymmm^miiLx\^^^o 

[0130] M^wm^mmmmn. mi(Dmm.m^u-9i±\z^m\^tiymmHit. mm 

u^m^M^w:59t.^(D^mMm'^m5s^mi\Lfcyt^=r-y\.2o-cm^^iv 
90(Dmm/fmm9Hiz\^ii^xmt}^fixm. mf^i^s ^^m^^^yh2o^(DL 
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[0131] mm'^9(i\mm\Jz.w^/m\n\9m^^ mi\^mjkMm\2(r>wz., m2 

(DmWLmmi^mNo. 2-PSD-G)64a;?i^^>t±J;^>$tlSfi-^d^b. 

^^2S^(No. 3-PSD-G)64ei:, PD-G<^^3fcft#J6^bil8HS3fe^-f'<^^3fc3i 
&m^^mm-rtiib(Dmi(OiiLnWL^^^mi^o. 1-PSD-S)63a««^, PD-G 

No. 2-psD-s)64f, m^m^m^mm^-s37(D^n^iyyh^'tm^-s36^ 

[0132] m2(Dm^m^V-92±\ZWtm\^it^tftmHit. ^^:^>yh20i!)^hm^^tl 
. iS'!7-91, 92ra(7):A:^fti|r^jgLTtfcl/-1f|r^3fe'r'5^3t^g(Pr>-G)29 

xmj^^fixie'o. ^(D^ytm^-s22it. m^<Dfci^mBm9o<Dmm/mmni9 

[0133] |gll4«li(Cft-SiJ^^J^i:i9. ie!$i{;itfS!lLfcCO ^«:775/i5';5<.(mg/m'-S)^ 

2 

2 

<^^:^sr^L, ~M.mmc5\itm^<Dco mz^?>mmnmtm2mm^'7-92± 

2 

T-<7>M^jS^ft3it^fcj:S775/^^tfiii^^iia^^-frfciti:?^j2(DMm^^Lfco 
[0134] -^mm\cx^iAmoja&yyy:!^:^(Dfjrmm^^. n^&monm^^^xwM 

«^iiEl-5^i:l:i-et/jiVN^s, ^IclgM-eotf-aSlgmW:. #i?l7-±-Cti^3feS^I?f(J:Ttf 
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2 

[0135] :^mm<D:ffms.y^yi!^:^$^mmmfi. !AmKt>it^m^mmit:ff^ (gho (d 

2 

2 

[05] (a) it:^mM(D:ff::^mmy7y:^mmmm(mmmi ;mmm^'^-±x(D 
commyyyi^^mwm) %:^'rm^zfnym. (b) iimm<om9^mmmo 

2 

mi] (a) it:^mm<D:ff:;^mmyyy^y^t\'mmm mmm2'Mmm^^-mx(D 

}Amcoj^myyy^y^nmm)^^i^m-^tiym. (b) \mm(ommmwmo 

m8mmm2<DWrwii^Mi^>f-u-i^3ymt(Dm.^\cj;im^mm^'7--mx 

(Djxmcoyyy^^^m]^-^) ^^i-#tta0o 

[09] (a) it^mm<D:ffmmyyyi!^mmmmmmm3;mm^m^v-mx(o 

iAmcoj&myjy^^tymm)t:^'rm^^ti^ym. (w i*^go«fiiissagiao 

[llll0]^ii«?ij3<Dtf$iJij$^(2j^^#:w-lF;^S;;5f;^^@a!77iyi5^;^tf»i^*{Ci^ 
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[mil] (a) fi:if!i^m(D:ffymmyvyi!^mmmm mmmA 'Mmim^^-mx-<D 

2 

2 

!Amcommyyy^mmm)^^'rm^-:^T^ym. (b) nmmommmmmo 

2 

[|lI15B]^#-C(DCO !RllZStfS!lf-ffiV ^^^^TV^5«^5t5^«0«E®a 

2 

[iai5C]iXyf^W->>3yfe(Cj;|9^#cj33gftl^7^._y^;x>^ff-^ij-^;5^5^^g<^^|£ 

mi5Dyy>^i^-iy3ym\^x'omMmyyy:i':^^f\-m'rmMmw.(Dwmmc 
mi6/^^y>^^-z^B>mi^x?>mmmyyy^:^mm^m^^'ryr:^-'^^-K 
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